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& data-processing £ I. P. Ix.* {'I- Wf # M) Mikio Ono : 
Data-processing technique in plant taxonomy 

a t o a , w * %> mi k -o <a a &, 

t (data-processing machin) 

(taxa <D%m, author, 

publication 1£1EW.> L X 5 d V* 1950 ^^kfrbYx^Yx^ 1 ^ 

:LA^7c 1)2)4)b) - 7> 5 o 'hSIibiOi, hand-sorting panch card 

K, Florida CD State Plant 

Board IC.'OWA^Tofc.t 5 * -I. B. M. Odyf Fi^Xr A (P. G. S.) "S:^R 

W * A£> j? i:¥fi-LAr - 

Ao A A 4 o ffefflA % D OSI^flLtb 5> I'S is 

»An±^:Ai^|f|^<DSiihTOLA, #11^ ^ bmU 
L ftzT ~~ 9 4 24 fields cd f^* fi A 2 ^!RFL / '' — K S' Xf A (NBM system)J A® 

ULL&C it*: I HSU, 1962 ^Hfel^^J^'fkKAo 'Ch4 H 0 

COi 5 t data-processing o'^ ‘Coding 5 

t?£>*> 0 Code t 

fha/c^a)-> yfi-LhA, v-bY£Am<DnMtm^<owmK^m —# 

*a j; 5 % % '< 7 * 2 $$ al 

t O Aii^A'#) 5 , #icHTO^Ht^(D^A- Lx £;%*_ % fc4*o 5 tcflMft* 

code £5e^A^ < £ LAo 

I. B. M. toslyf-ij- F> AAA (P. G. S.) ©£ 5 fA 

IifcAfif%^A^i€iEXAC La£?t- 5 c b&Mt LH 5 , DA7c£>ic4 

ifft—fit* code C. 

LCDC^A© 4 i Atl^W^IxAA'Ao A taxa <7)f A ^A author, publication, 
type HAAfil'TlE i. ^ coding ^S/’^ >J ^70 S. W. Gould 3 ) £>(C 

j; o AfS^-J* i> #> £> A-Al^ 5> 0 DifUi/fcfflA National Science Foundation A Office 
of Science Information Service (O grant <D % cit, fffggA Gould £ Director tL 
A I. P. I (International Plant Index Office) AW 5>ttilA'tf? Sis ^ 

A|f%3A|gljt i: L A “ Family Names'of the Plant Kingdom” $ tL7c 0 

§ I. P. Ix. (Family g) 

DA Index ©if? 1 # (I. P. Ix.—1 b £ A) A*|C.f£^£ 

family A 5 t tbAV^ S 4 AI: ‘Operative families’ fc 

* I. P. Ix.—-- Data-processing technique in plant taxonomy. 

** tfe.if;fiA4'iF A'HJtjf LAA L^AfARO coding AOWAA^IJ A^s^ K 5> 0 
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Tab. 1. 


Primary Groups 

Orders 

Families 

Estimated 

V 

Z 

V 

Z 

Genera 

Species 

V-PLANTAE 

252 

16 

1100 

48 

17,038 

286, 528 

1 —TRACHEOPHYTA 







10 Dicotyledoneae 

44 


263 


8,442 

146,581 

20 Monocotyledoneae 

12 


46 


2, 147 

41,714 

30 Gymnospermae 

5 

6 

12 

18 

62 

696 

40 Pteridophyta 

11 

10 

27 

24 

384 

9,640 

5—BRYOPHYTA 







51 Musci 

17 


83 


666 

14,252 

52 Hepaticae 

5 


44 


259 

8,241 

53 Anthocerotae 

1 


2 


5 

296 

6 —ALGAE 







61 Rhodophyta 

11 


57 

1 

221 

2,552 

62 Phaeophyta 

11 


39 

1 

239 

963 

63 Pvrrophyta 

14 


48 


96 

1, 155 

64 Ghrysophyta 

22 


90 


236 

5,453 

65 Chlorophyta 

11 


64 


234 

4,913 

66 Charophvta 

1 


1 

4 

6 


67 Euglenophyta 

2 


6 


14 

481 

68 Gyanophyta 

3 


22 


118 

1,227 

7—FUNGI 







71 Phycomycetes 

11 


39 


188 

1,060 

72 Ascomycetes 

16 


71 


1, 393 

7,297 

73 Basidiomycetes 

15 


45 


483 

15,950 

74 Fungi-Imperfecti 

4 


11 


1,099 

5, 714 

75—LIGHENES 







750 Phycolichenes 

1 


1 


1 

1 

760 Ascolichenes 

12 


52 


448 

16,119 

770 Basidiolichenes 

1 


3 


3 

8 

780 Lichenes-Imperfecti 







8 —MYXOPHYTA 





| 


81 Myxomycetae 

6 


17 


57 

421 

82 Acrasiae 

2 


5 


8 

21 

83 Plasmodiophoreae 

1 


1 


15 

23 

85—BACTERIOPHYTA 







850 Schizophyta 

11 


47 


196 

1,478 

87—VIRA 





1 


870 Vira 

2 


4 


18 

65 


V=operative names; Z—extinct names. 
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188 m 38 % m 6 U/Uni 38 '¥• e, JJ 

XX, <1 flK 4 X 9 ©HHiHe code L, IP $ fl 7c ir~<X<D synonyms %tpo ft % 

o ~i 7c family number ©fy IC-’Hi p 4 X Z> ‘group-indicater’ 

^■owtwt:, ^ 1 ^ iiH (phylum) 4 ^-^g[5t:'g (order) 

2> i 5 (C^o-rw?) (Tab. 1) 0 t/c31®Jjlfi©£>£ taxon ^©f^jg i: 

rank ‘9’ "C^-^ 0 6491 Pantostomatineae i££© taxon #»64 

=Chrysophyta KMi~Z>& Order © rank & C k tlTF’t'o) 

C © group-indicater £ family number £ <Df$K S~Z CD 1 
Ctl bt ‘kind’ £ X.U : , X<D taxon (tMW £ flX Y> Z, % CD (ftfiB© 

operative family) & V, synonym & £,(£ S, 1£ Z li: sfgTFlh £ 0 (C. 

O 3 ^iii^CD T, U, W, X, Y 1 ft A~R 

~t%mi© coding SMfcfcM!? 

% cover ’t'-S coding LW) e Xftf£r>X ‘kind’ 

©i^li:^ 4 4c Z (DWu?fr h %&f+ 9 X9 <D%^ (9 digits © held £ £„£) 

$$ family © code £%:Z> 0 C <Di§ik, Wi. 4 digits <D%£?fiY$X % %k±LK family 

fo b^k7F®&}3 (capacity) 9999 X, JJtlEL btl%>ir-XX<D families 1150 

8850 % © ^i:© ^ £ ft ?> :b hf & o Synonym &£ ■£ ©^ t ft % operative 

family fc |«I#4§-t?^-ft*» b, i^OJ: 5 

1662 V 6509 ONAGRACEAE 
1662 S 6509 OENOTHERAGEAE 
1662 S 6509 EPILOBIANAE 
1662 S 6509 JUSSIEUACEAE 

iXKM (genus) 20,000 © operative genera £'J$$£<D%fMK 80,000 ©sftf^li;© 

21 XX 50 digits © field (capacity li. 100,000 g|f) £-§-£. Z> 0 Cft % £ © field /£itt:'® 

?> <dx, zWKtoHW 1 - y 9 <oWX¥x%%\\x 

(Tab. 2), alphameric* K code -f% 0 

HI (species) (COV^ttti t Dt 2 t 5 ©^ epithet KtiYf 1 field 

(3 digits) K alphameric {€ code L, variety ICOWtT^ 1 (ri'O 

lOffL^R^'Ct^:^^, 10 J5Lh%©gE®55&;£>© 

t© field 9)iliiO%©lii-^-C‘9 5 ^ftfbKTi^J© field 

l£~h^ Z>)o 

18 digits ©fa-g-icj; \) -f-<X (SMP, l±) © taxa £ code L/c^ it It 

* liefer <h''1c alphabetical (C^^^Jl|S^it|i : 4§-'!i:#£_''Cfx < coding £ alphameric 
coding tV^5o 21© code £iET 1 ti1# : S© iS&EPSIJ^S (Compuwriter) (C^ij-ft^f, 
ggij^jKl alphabet |llI©^^^Ep|]iJ $ Ht % 0 
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Tab. 2. 

Genera 

Numb 

er 


Primary Groups 

First 

0 

X 

X 

X 

X 1 

Alpha 

l 




TRACHEOPHYTA 

Group 

4 

X 

X 

X 

X J 

Second 

5 

X 

X 

X 

X j 

Alpha 

X 




i BRYOPHYTA or ALGAE 

Group 

6 

X 

X 

X 

X 1 

Third 

7 

X 

X 

X 

X 1 






1 FUNGI, LICHENES, MYXOPHYTA 

Alpha 

8 

X 

X 

X 

X | BACTERIOPHYTA or VIRA 

Group 

9 

X 

X 

X 

X j 


is j), CCD code guide number £ L”C> author, publication 

F o“Cf£# 7®) D 

i«D*- K izMWLKjLb'CfBi L“C, ft) © '1 x F £± Author, Author *± 

Publication, Publication s± index) % gSj^JicEp,^IJ^'^ ) 

4"S !• p - I- ‘ family names ’ (I. P. Ix.—1) % fijEP©! 

■gtlfcb <D i- zi o ^0)3iC £ % cards CD 7 SS|(.± l)Primary group, 2) 

Order, 3) Family, 4) Genus, 5) Author, 6) Publication, 7) Species t? 80 column CD 
I. B. M y7 — F j/C-'° y *f -LTc ^ CD”C^> & Q Taxon j^f-CD author, publication !C % ^ 
coding jfi'j&'gticlfcj author ii^cDfefecDH 3 ^£(£^©^11 3 *r 9 6 digits t? 
code L'CV^^o 

Carl Linnaeus (born 1707) (£ LIN 707 
Carl von Linne fil. (born 1741) LIN 741 
Tomitaro Makino (born 1862) li MAK 862 
Publication |fCOV a ~0£-£$:'£ 3 ^lllCD^# D, J, Pflanzen- 

familien T^if© Series t L“C, •%©^{C 4 >j 9 ©ife^ h, 

Publication F L © code 51£ TcL’CEPM 

ir z> fc x- 4 -x ©H 3 #t: 1 &£ % 7 ;nc ii-dr acirttlftw ©x?^ff 34 

abrebiation £ < (Biological Abstract fa if-'CjJIV' % % <DHMM)o 

^©[nilSte^^#—F (species cards) t?% (hI^’C*, HifC# 17-y’, It 

34 digits © space fcglj 1) ^XXV^ % 0 ft fc A. k*-f^X ©^£tt C *L*r?J|Xfrc t 

1C :ft © % © fgX't) S a 

W. Brown © “Composition of scientific words” fCi.&.h, %-o it % 
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190 _ gggggg -m 38 # BgfP 38 g- 6 % 

Baikal $,$ © Amphipoda X, Leucophthalmoechinogammarus crassus b Siemien- 
kie wicziechinogammarus siemienkiewiczi b X $ 44 

ii-t § o 21 5 v5> 5 t t?2> h 5 0 

§ I. P. I. <D'^^(D If® 

I. P. I. XiliJifS© family name (I. P. Ix.—1) 'A* £ 

IflliLtrW't:, § Lt>7c D #2© 6 ©© index ^fgfb^x: V>?> 0 

1) . Genera, order, class, division^© monomial names IC'OW'C© alphabetical 

2) . Vascular plant, mosses, algae, fungi, lichenes, bacteria 

©S^O'JXl'o I.P.Ix. (D^WbizZx, 

3) . Monomial categories ©^b|I#^ k Tp-’f 0 X b 0 

4) . Author © index k'^X> 4 author © alphabetical ^ 

'jxh 7;l/^-Af?| < >J X b, #Pl2:L/c taxon ^ Aj 

.©^j|, 3?J;0r I.P.Ix. ofo'jx b^ 3 #- FiCM^XlV^ code b<DyCf$Mo 

5) . Publication ICOWC, -¥4 t!!© author $lj, series 

&©© title SU1C.L7C, IS® taxa ©i£<k©?f® index. 

6) . Author ©5nibibliography—author Z^hK, ^(Dup&L'ftjS bMM~£ 

tlfc publication, original if® Jl 5 Kl®fc^“CW ^ 

2^t^|Cgh'Cf*©7"7>'i LX3lJ%% ©tt@^^if £%%©«, 

type ^l^©p/f^ fc * © original ^i^© U.X b, -ftH^FOr ■- i'O'JX 

b , # taxon ©#*)?■-BIg#ffi^©j£JB© U X b 

§ fl , jglCj I- P. I- © data cards © duplicate tcf"? o 21 h-l 3 , *fx©fibf 

§ns m & 

i>l±, I P- lx. ©rt^t 21 t|ffl^Klf^0^L7c©li, Lt: < , 

IMIKfllfc ? -■ b L7c / f±#'t3'^?)JiUi,'-¥-0i&ift|r-© Standard 

W£=-1C% T/0 

trnmitx, 

© service (ig^pjf LyS !) 6% £ 21 h^l^'foX) b LXfffc>jzX\A'%AX', < , ^J© 
system £ 4 o X. 21 if 21 K % & $ * $ % 0 -^g© I. P. 

Ix.—1 k, I- A. P. T. ©^M^^®“C'E^L7c J ^ ’Qjjk]HX% 21 ©21 

fc> tl fc> tit LX i C<D system K.XV'XZOft^-’t’X&k %>Mf$L 
fc±x, MUWKfm-fZMMi t 2>%&%%ih3§jLt>*lZ >o it^data- 

processing JsLh, 7 X 7 code L XT ?ISL £ 

&C2>1irm, ^"p-xt\M\ih^x% (t?f M*o»jt^©^r 1 . p. 1 . ictigLx: 
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C <D I. P. Ix. £ standard KMM'tii £ b IK 

col^t? I. P. Ix. ico fl!: : 

1. Family Code number $S, tl~C K £ operative name £ 

alphabetical ft.M-'A 29. Acanthaceae 9999 Zithiaceae 

family fcfcJCjggfcfffcirWfc 4 Ot ( |) 5.5 -tf L 511 
code L*C, 
open-ended system) 

2. -f 7c Family number alphameric ~0-5-£_btl~CV*%$>, £ 

:ftd£Jt[W[|i, 3 -O <"£, V'(DW£Kfc>t r f~C& < x V°o vascular plants 

.Hf-fl bLX code L-CWSiJ, I. P. Ix. 4 digits 3 

digits t %o £^U£$ili© / J''£K hand-sorting system K t 

3. Operative family ©^OOlj^^ \) irW%> § ^ 

Balanopsidaceae, Capparidaceae Balanopaceae, Cappara- 

ceae £ % %> j£ & 0 

4. Synonym £ 5 (CSlt&o g 

0 0 Fossombroniaceae (7 □ n rf^J4) Pallavici- 

niaceae (7 -t J X n"-Jr$4)> Sauteriaceae (T 7 7'' f 4f — Kl?4) % if'#* synonym tL 
7T % 

5. operative name h ^ o "tT % li^CD Takakiaceae %< j! 2fj 

6. Author o code “tlfbt^, $£©$11A 

U#SO Cori- 

G. F. Gori fc G. T. Gori £!££%}€ 1896 ^7° 7 — ■' N ©£'t % 0 ) 

7. taxa £ % 5 £, L, 1©#* ICDbt 7 H 

7 27 — K£JB;§£-J'£ fcliitliiSfe) < Kill'llo I- B. M. sorter ©tg;fj;&*£>1f‘£_ 

f A7:1i, /°7f-27— K©ft t) lC$^,r — 7°llMV^“CHIf^© data £ 
SSH&ftLt: store ©“C, I. P. I “C% t £ fc 

ik 

8 . ^©F^Mt?#)^, # taxon Fi&M&ilT-? code t L 

xW^-'ki&K-^V'X 5o Htow 

t, itsw^vA 0 tmttk«^is^si(5^oi t, Mm 2 

17, S^b3l7© 5 digits 7? code L, JEKZtl'k 4 ^jL2c sub-number (1 
digit) 1C 2^5 f ^(7) 1 ■ ifeSI fc IrH ift#©iiki^ic. lot 
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■ P'L> 


38 


Hgfp 38 4j- 6 n 




ifrU ^5 01?, coding © standard ICO Wt |I||I?&tJ% > A d? i? T A © «£ 

5 IK 

]>(_h, data-processing machine data O^.glC'OW“C, I. P. Ix. ©fg 

^Vh#fc- : ^'t:fraC7c^, :b#*|II^©JI:#fliiCOW'C^ < 5 ft l^£#Vvtr 

i>5o 4 hp. ix. 

(D'MWttK «t o 7c 0 

X ® 

1) Denmark, H. A., H. V. Weems and Carlis Taylor; Taxonomic codification 
of biological entities. Science 128 : 990-992 (1958). 

2. Dysom, G. M. ; Indexing scientific progress by computor; New Scientist 49 : 
819-820 (1961). 

3) International Plant Index; Family names of the plant kingdom. New Haven 
(1962). 

4) Jahn Theodore; Man versus machine, a future problem in protozoan tax¬ 
onomy: System. Zool. 10 (4): 179-192 (1961) c 

5 ) 20 : 20-23 (1962). 

6) Levine, N. D. ; A panched card system for filing parasitological bibliography 
cards. Journ. Parasitol. 41 : 343-352 (1960). 

7) Rogers, David, J., and Taffee, T. Tanimoto; A computer program for 
classifying plants. Science 132 : 1115-1118 (1960\ 

8) Sneath, P. H. A; The application of computers to taxonomy. Journ. Gen. 
Microbial 17 : 201-206 (1957). 

Summary 

As for the data-processing method in taxonomic works, there are some propos¬ 
als to apply a punched-card system (P.C.S.) using a computor. One of the most 
important technical problems in this system, is to make a .standard coding. It 
is desirable that the same coding is used uniformly by all organs which adopt 
this automatic data-processing method. For this purpose, it has been proposed 
to establish an international clearing house for coding i all biological entities 
(Denmark et al. 1958). Recently, the International Plant Index wrestles with 
this massive bussiness under the direction of Dr. Gould, and has published the 
family index (so-called I. P. Ix.—1) as an initial step of this achievement. This 
article is an introductry review of this I. P. Ix.—1 with several technical critics 
for the coding. I hope, more discussion and criticism should be done for both this 
I. P. Ix. and the system of data-processing itself, and, the adoptation of better 
coding to contribute for progress of plant taxonomy. 
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